Chest radiographic findings in swine origin influenza A (H1N1) viral infection experienced in a tertiary care university hospital in Saudi Arabia  by Al-Nakshabandi, Nizar A.
The Egyptian Journal of Radiology and Nuclear Medicine (2010) 41, 497–500Egyptian Society of Radiology and Nuclear Medicine
The Egyptian Journal of Radiology andNuclearMedicine
www.elsevier.com/locate/ejrnm
www.sciencedirect.comChest radiographic ﬁndings in swine origin inﬂuenza
A (H1N1) viral infection experienced in a tertiary
care university hospital in Saudi ArabiaNizar A. Al-Nakshabandi *
Department of Radiology and Diagnostic Imaging, College of Medicine, King Saud University, King Khalid University
Hospital, Riyadh, Saudi ArabiaReceived 10 September 2010; accepted 3 October 2010
Available online 3 December 2010*
U
in
14
E-
03
Pe
N
do
M
CCKEYWORDS
H1N1;
Chest radiograph;
Swine origin inﬂuenza A;
Ground glass opacity;
Peribronchovascular
markingsAddress: College of Medicin
niversity Hospital, Departme
g (40), P.O. Box 7805, Riya
671155/050; fax: +966 1467
mail address: nizar97@hotm
78-603X  2010 Egyptian
er review under responsibility
uclear Medicine.
i:10.1016/j.ejrnm.2010.10.005
Production and h
edicine. Production and host
 BY-NC-ND license.e, King S
nt of Ra
dh 1147
1746/4682
ail.com
Society
of Egyp
osting by E
ing by ElAbstract The aim of this study is to review the chest X-ray ﬁndings in patients with swine origin
inﬂuenza A (H1N1) virus infection.
Materials and methods: Retrospective review of the archive of the infection control department
with swine ﬂu whom afterwards had a chest X-ray. Search yielded 201 patients of whom only
179 patients had a chest radiographs. Our study group of patients consisted of 100 males and 79
females. Ranging in age from 2 to 89 years old with the mean age of 44 ± 4.44. PCR was positive
for all patients. However, the rapid antigen test was positive in only 17 of 179 patients.
Results: A normal chest radiograph was seen in 112 patients representing 62.5% of the studied
population.
Patients who had peribronchovascular increased thickening and increased markings/hyperinﬂation
were 35 representing 19.5% of the studied population.
Patients with unilateral ground glass opacity and/or consolidation were 12 representing 0.67% of
the study population.
Patients with bilateral ground glass opacity and/or consolidation were 20 representing 0.11%.aud University, King Khalid
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2010 Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier B.V.Conclusion: The most common abnormal ﬁndings in the chest radiographs in patients with S-OIV
infection are increased peribronchovascular markings and hyperinﬂation, followed by unilateral, or
All rights reserved.Fig. 2 PA chest radiograph in a 45-year old male with fever and1. Aim
The aim of this study is to review the chest X-ray ﬁndings in
patients with swine origin inﬂuenza A (H1N1) virus infection.
2. Materials and methods
Approval for this study was obtained from the hospital’s ethics
committee. The study was retrospective so informed consent
was waived.
Retrospective review of the archive of the infection control
department at our hospital for cases which had a positive re-
verse transcriptase polymerase chain reaction RT-PCR S-
OIV whom afterwards had a chest X-ray.
Search yielded 201 patients of whom only 179 patients had
a chest radiographs. All these patients had presented with
inﬂuenza like illness thereby fulﬁlling the clinical criteria for
diagnosing S-OIV infection as established by the center of dis-
ease control (1,2).
Our study group of patients consisted of 100 males and 79
females. Ranging in age from 2 to 89 years old with the mean
age of 44 ± 4.44. PCR was positive for all patients. However,
the rapid antigen test was positive in only 17 of 179 patients.
All radiographs were obtained using a GE Healthcare X-
ray machine. A technique of 90 kV, 5 mA s and 175 cm ﬁlm fo-
cus distance were used for the postero-anterior projection
radiographs.ear old boy with cough, and
diaphragm and increased
s).Chest X-ray was assessed for the presence of peribronchial
wall thickening/hyperinﬂation, ground glass opacity, or
consolidation.sore throat shows left upper lobe focal GGO (arrow).
Fig. 3 AP chest radiograph in a 13-year old boy with fever,
cough and sore throat shows bilateral diffuse GGO (arrows).
Chest radiographic ﬁndings in swine origin inﬂuenza A (H1N1) viral infection experienced in a tertiary 499Ground glass opacity was deﬁned as areas of increased haz-
iness or attenuation without obliteration of the underlying ves-
sel and bronchi (3).
Consolidation was deﬁned as homogenous opaciﬁcation of
the parenchyma with obliteration of the underlying vessel or
bronchus (3).
Ground glass opacity and consolidation were then further
categorized to unilateral or bilateral. Adopted from Ajlan et
al. study (3).3. Results
A normal chest radiograph was seen in 112 patients represent-
ing 62.5% of the studied population.
Patients who had peribronchovascular increased thickening
and increased markings/hyperinﬂation were 35 representing
19.5% of the studied population (Fig. 1).
Patients with unilateral ground glass opacity and/or consol-
idation were 12 representing 0.67% of the study population
(Fig. 2).Table 1 Percentage of normal CXR ﬁndings and abnormal
CXR ﬁndings.
Description No. Percentage (%)
No. of normal CXR 112/179 62.5
No. of peribronchovascular
thickening and increased marking
35/179 19.5
No. of bilateral GGO/consolidation 20/179 0.11
No. of unilateral GGO/consolidation 12/179 0.67
Table 2 Fever · CXR.
CXR
Normal Unilateral
GGO/consolidation
Fever
No Count 7 0
%within CXR 6.0% .0%
Yes Count 109 10
%within CXR 94.0% 100.0%
Total Count 116 10
%within CXR 100.0% 100.0%
Table 3 Cough · CXR.
CXR
Normal Unilateral
GGO/consolidation
Cough
No Count 22 0
%within CXR 19.0% .0%
Yes Count 94 10
%within CXR 81.0% 100.0%
Total Count 116 10
%within CXR 100.0% 100.0%Patients with bilateral ground glass opacity and/or consol-
idation were 20 representing 0.11% (Fig. 3) (see Table 1).
Criteria for hospitalization were clinical symptoms and
abnormal chest radiograph. Therefore, 67 of 179 patients rep-
resenting 37.4%were hospitalized. The duration of hospitaliza-
tion stay ranging from 3 to 42 days (mean duration of 24 days).
Only 20 (0.11%) patients who had bilateral ground glass
opacity or consolidation required intubation and mechanical
ventilation.
Five of the intubated patients (25%) expired during their
complicated course. The remaining 62 patients improved and
were discharged home.
In our patient population fever, cough and sore were the
clinical symptoms.
Patients who had no fever and a normal chest radiograph
were 7, whereas those who had fever and increased peribron-
chovascular markings were 2. Those with a fever and a normal
chest radiograph were 109. Patients with a fever and increased
peribronchovascular markings were 23. Those with a fever and
bilateral ground glass opacity (GGO) or consolidation were
28. Whereas those with a fever and unilateral GGO/consolida-
tion were 10 only (Table 2).
Twenty-two patients who had no cough had a normal chest
radiograph. Whereas only four had bilateral ground glass
opacity (GGO).
Ninety-four patients had cough but a normal chest radio-
graph, 10 had unilateral GGO/consolidation, 24 patients had
bilateral GGO/consolidation, and 25 patients had increased
peribronchovascular markings and thickening (Table 3).
Eighty-nine patients had no sore throat and a normal chest
radiograph, 6 had unilateral GGO/consolidation, 17 had bilat-
eral GGO/consolidation and 15 had increased peribronchovas-
cular markings/hyperinﬂation.Total
Bilateral
GGO/consolidation
Peribroncho vascular
marking + hyperinﬂation
0 2 9
.0% 8.0% 5.0%
28 23 170
100.0% 92.0% 95.0%
28 25 179
100.0% 100.0% 100.0%
Total
Bilateral
GGO/consolidation
Peribroncho vascular
marking + hyperinﬂation
4 0 26
14.3% .0% 14.5%
24 25 153
85.7% 100.0% 85.5%
28 25 179
100.0% 100.0% 100.0%
Table 4 Sorethroat · CXR.
CXR Total
Normal Unilateral
GGO/consolidation
Bilateral
GGO/consolidation
Peribroncho vascular
marking + hyperinﬂation
Sorethroat
No Count 89 6 17 15 127
%within CXR 76.7% 60.0% 60.7% 60.0% 70.9%
Yes Count 27 4 11 10 52
%within CXR 23.3% 40.0% 39.3% 40.0% 29.1%
Total Count 116 10 28 25 179
%within CXR 100.0% 100.0% 100.0% 100.0% 100.0%
500 N.A. Al-NakshabandiThose with a sore throat and a normal chest radiograph
were 27, 4 had unilateral ground glass opacity/consolidation,
11 had bilateral GGO/consolidation and only 10 had increased
peribronchovascular markings/hyperinﬂation (Table 4).
4. Discussion
In December 2009 more than 208 countries had reported
swine ﬂu cases. H1N1 is transmitted like the seasonal inﬂu-
enza virus, it can be produced by sneezing or touching con-
taminant surfaces or getting droplets of infected material or
traveling (1,2).
Incubation period is estimated to range from 1 to 7 days
(2). Inﬂuenza virus belongs to an Orthomyxo viruses family
of RNA viruses predominantly caused by Type A and B (3,4).
Main symptoms of the disease are fever, cough and sore
throat (5) these were also observed in our studied population
(see Tables 2–4).
Perez-Padilla et al. (6) reported the clinical and epidemio-
logical features of the ﬁrst 18 patients conﬁrmed from Mexico.
They concluded that the H1NI infection can cause severe ill-
ness and death and is increased in the elderly and young.
The clinical and radiological ﬁndings of 179 patients from
our institution conﬁrmed S-OIV. The most common ﬁnding
in these patients was a normal chest radiograph followed by in-
creased peribronchovascular markings/hyperinﬂation. Ground
glass opacity that is present unilaterally follows. However,
bilateral disease is also present and associated with grief conse-
quences. The imaging ﬁndings from this study are similar to
other studies (3,7–9).
Similarity between swine ﬂu and SARS has been reported
in the literature (10) where opacities were mainly subplueral.
However, central opacities were observed in this study.
In my series one patient had deep vein thrombosis (DVT)
conﬁrmed by Doppler. This concurs with the other study
groups (2,4) that DVT and pulmonary embolism is a common
complication of inﬂuenza infection. This is likely due to the
fact that alveolar ﬁbrin deposition is an important feature in
pulmonary infection (11).
The complications of viral pneumonia represent a signiﬁ-
cant challenge speciﬁcally with bacterial infection (12). Our
study in Saudi Arabia conﬁrms in other studies performed in
the USA, Mexico, and Canada (2,5,8).
Aviram et al. reported that the initial chest radiograph may
have a signiﬁcant outcome particularly when extensive involve-
ment of both lungs leads to grave outcome (13). In this series
ﬁve patients who had bilateral diffuse GGO/consolidation
expired.The study is somewhat limited by being retrospect with
no chest CT correlation. The strength of the study is a rel-
atively large number of cases and that it concurs with most
ﬁndings in studies done in other ﬁrst world countries leading
to the understanding that the virus acts similarly across
continents.
In conclusion the most common abnormal ﬁndings in chest
radiographs in patients with S-OIV infection are increased
peribronchovascular markings and hyperinﬂation, followed
by unilateral, or bilateral ground glass opacity and/or
consolidation.References
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